Expression of vasoactive intestinal peptide and functional VIP receptors in human prostate cancer: antagonistic action of a growth-hormone-releasing hormone analog.
Vasoactive intestinal peptide (VIP) functions as a mitogenic agent in the human prostate gland acting by autocrine/paracrine mechanisms. Here we extend knowledge on the VIP system (expression of VIP and VIP receptors, functionality of VIP receptors) at this level by analyzing the differences between human normal prostate and prostate carcinoma specimens. RT-PCR showed the expression of mRNA for VIP in normal and malignant tissues, whereas VIP levels, as measured by enzyme immuno-analysis, were about two times higher in adenocarcinoma samples. Real-time RT-PCR indicated a minor expression of VPAC2 receptors in the prostate gland, as well as the overexpression of VPAC1 and PAC1 receptors in malignant tissue specimens. Radio-labeled binding experiments with [125I]VIP showed an increased number of VIP binding sites (2.5 times for the high- and 1.7 times for the low-affinity sites) during malignant transformation, whereas the affinity values were unaffected. The receptors were functional in control and cancer tissues as shown by the ability of increasing VIP doses to stimulate adenylate cyclase activity. Interestingly, JV-1-53 (a GHRH-related peptide analog) (at 0.1 microM) behaved as a potent VIP antagonist since it inhibited by 60% the maximal VIP effect upon the enzyme activity. The results further explain the mechanisms of the autocrine/paracrine actions of VIP in human prostate and prostatic carcinoma through the observation of differences between healthy tissue and malignant transformation. Moreover, present data support the potential usefulness of VIP and/or synthetic peptide analogs for diagnostic or radiotherapeutic purposes as well as for long-term peptide therapy in this malignancy.